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^ which comprises decomposing m-(2-sub8tituted-alkylamlnoalkyl)benzenesulfon8mide derivative (II) 
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wherein and R2 are selected Independently from a hydrogen atom and Crft alkyi groups: is a 
hydrogen atom or a CrCs alkyI, hydroxyl or CrCs alkoxyl group; Is a Ci-Cg aikyi group; Is a CrCs 
alkyI, carboxy-(Ci-C5 alkyI) or (CrOg alkoxy)carbonyHCrC5 alkyI) group: and R^ is a substituted or 
unsubstituted phenyl, carboxyl or (CrCs alkoxy)carbonyl group. 
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The compound of formula (II) are obtained by reacting a ketone of formula (III) 



^R2 

(III) with an optically 




^3 -V Jr CH2-C-R4 
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active amine (IV) 

H2N-CHr^. (IV) 
^ R6 
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PROCESS FOR PRODUCING OPTICALLY ACTIVE BENZENE-SULFONAMIDE DERIVATIVES 



This invention relates to a new process for producing optically active benzenesutfonamide derivatives 
which are represented by the following general formula (I) and are useful as antihypotensive agents and as 
Intermediates for tiie manufacture of optically active drugs. 



S02N< 



CHjCHNH, 



CI) 



TO 



wherein and R2 are the same or different and selected Independently from a hydrogen atom and lower 
alkyl groups; R3 is a hydrogen atom or a lower alkyl, hydroxyl or lower alkoxyl group; and stands for a 
lower alkyl group. 

76 Most of the compounds (I) are known from Japanese Patent Publication No.18353 (1983) which 
discloses compounds of formula (A-l) 

R-Q-CH-CH-NH-^R3 ( A-J ) 



(wherein R Is a lower alkyl, lower alkoxyl or hydroxyl group; Ri Is a hydrogen or halogen atom or hydroxy!; 
R2 is a hydrogen atom or a lower alkyl group; and R3 is a hydrogen atom or a lower alkyl group), Indicates 
that all the related optical isomers are included, and states that the compounds (A-l) are useful as 
antihypotensive agents with no side effects, such as increased heart rate and palpitation. 

We disclosed In Japanese Patent publication No.110665 (1981). particularly In Examples 23 and 24. the 
sulfamoyl-substituted phenetylamine derivatives having adrenergic receptor crblocking effect and useful as 
hypotensive agents can be prepared from the optically active compounds 



SO3 NHj 



CH 



35 



3 0-\3^CH2 - CH- 
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NH: 



[A-I-a-free, R(-) qr S(+)] 



Manufacture of these optically active starting materials was not described, but ttiey were in fact 
prepared by optical resolution of a racemic mixture [a mixture of A-l-a, R(-) and S(+)] obtained by the 
method described in Japanese Patent publication No.16353 (1983) mentioned above via reaction steps 
given below: 
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^ CO-CH-Br (A-n^ 



CH, 

Step 1 



SOjNH, 

CH,0-^CO-CH-N, (A-ni) 
I CH, 
|Reduc±ion Step 2 
SOjNH, 

CHjO-^^CH-CH-N, (A 

I OH CH, 
I Reauction Step 3 

20 SO,NH, • 




CH,0-f yCH-CH-NH, • H CI (A-V) 

OH CH, 

I SOCJ, . Step 4 
SO,NH, 



CH, 0-^~y CH - CH -m, -HCl (A-^'I) 
I CI CH, 
J, Reduction step 5 . 
SOjNK, 

CH,0-/>-CH7-CH-NH, • H CI [ A-I-a-HCl, mixt. 



35 , CH, 



of R(-) and S(-i-)] 



I Optical resolution Step 6 
[ A-I-a-HCl, R(-) or S(+)l 



1 



[ A-I-a-free, R(--)or S( + )] 



In the prior manufacturing method, salts of compounds (I) are prepared from haloalkyl sulfamoylphenyl 
ketone (II) via six reaction steps; this method Is cumbersome because of the many reaction steps involved 
and the low product yield. 

When only one optical isomer of a compound (I) Is put to use as a drug, the useful yield will be less 
so than half, leading to a further increase In the manufacturing cost 

This disadvantage is more marked when a compound (1) is used as an intenmediate for the manu^u:ture 
of optically active drugs; its practical use is not advantageous, as with another type of intermediate 
described in Japanese Patent publication No.10665. m-(1-halo-2-substituted-aminoalkylH)-substituted- 
benzenesul-fonamides, whose optical resolution Is difficult 
55 Intensive studies In search for a more advantageous method for synthesizing the compounds (I) have 
led us to find that these can be simply prepared with unusually high reaction and optical yields by diastereo 
isomeric separation. 
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Thus this Invention provides a process for producing compounds of formula (I), which comprises 
decomposing a m-(2-substituted-alkylaminoalkyl)ben2enesulfonamlde derivative of formula (II) 



\ 



R^-^CH,CHNHCH<j^^ 



(wherein R\ R2, R3 and are defined above; denotes a lower alkyi, a carboxy-lower-alkyi or a lower- 
alkoxycarbonyl-lower-alkyl group: and W Is a substituted or unsubstituted phenyl, carboxyl or a lower- 
alkoxycarbonyl group). 

The compounds (II) can best be prepared by reaction of sulfamoyl-substituted benzyl lower alkvl ketone 

16 (III) 

SO,N< 



20 >=/ I 



J\ch!-c-^k^ (III) 



0 



(wherein R\ R2, R3 and R* are as defined above), witii optically active, substituted alkylamine (IV) 

H2N-CH<^' (IV) 

(wherein Rs and R^ are as defined above), In ttie presence of reducing agent In tiie definition of groups 
herein, tiie term •lower" means, unless ottierwise specified, linear or branched chains of 1 to 6 carbon 
atoms, preferably those containing no asymmetric carbon. 

Thus, illustrative examples of lower alkyI groups include metiiyl. etiiyl, propyl, isopropyl. butyl. Isobutyl, 
tert-butyl, pentyl,lsopentyl and neopentyl groups; and those of lower alkoxyl groups include metiioxy, 
etiioxy, propoxy. isopropoxy, butoxy, Isobutoxy, tert-butoxy, pentyloxy and Isopentyloxy groups. Particulariy. 
tiie lower alkyI represented by is preferably metfiyl. etfiyl, isopropyl or isobutyl, most preferably mettiyl. 

Typical examples of carboxy-lower-alkyi groups Include carboxymetiiyl. qariDoxyettiyl, carboxypropyl, 
carboxybutyl and carboxypentyl groups. As examples of lower aikoxycarbonyl-lower-alkyi groups, may be 
mentioned esters of ttie above carboxy-lower-alkyls wrth a tower alkanol, such as metfioxycarbonylmettiyl. 
ettioxycarbonylmethyl, propoxycarbonylmettiyl, isopropoxycarbonylmetiiyl. butoxycarbonylmethyl. Isobutox- 
ycarbonylmethyl. tert-butoxycarbonylmethyl, pentyl oxycarfc)onylmetiiyl, methoxycarbonyletiiyl, etfioxycar- 
bonyletiiyl. propoxycarbonyletiiyl, isopropoxycarbonylettiyl, butoxycarbonyletiiyl, isobutoxycarbonyletiiyl, 
tert-butoxycarbonyletiiyl, pentyloxycarbonylettiyl, metfioxycarbonylpropyl, etiioxycarbonylpropyl. tert-butox- 
ycarbonylpropyl. metiioxycarbonylbutyl, ettioxycarbonylbutyl, tert-butoxycarbonylbutyl. metiioxycarbonyl- 
pentyl, etfioxycarbonylpentyl and tert-butoxycarbonylpentyl. 

"Decomposition" herein means a decomposition reaction in which R^-CHrR® or R^^CO-R® Is 
stereospecificaliy eliminated from a compound (II), which includes "hydrogenesis" by tiie action of reducing 
agent when R^ is a substituted or unsubstituted phenyl, and hydrolysis after conversion to tiie forni of a 
Schiff base 



65 

Therefore, when R« is a substituted phenyl, the substituent should be such a group tiiat does not 
adversely affect tiie hydrogenesis witii tiie elimination of RS-CHrR^ but accelerates tills elimination reaction. 
Illustrative examples of prefenred substituents include nitro and hatogens such as bromine. 
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Of the two types of "decomposition'' mentioned above, "hydrogenesls" is more preferable because of 
the fewer reaction steps invoived and the higher reaction and optical yields. 

When is carboxyl or a lower-allcoxycarbonyl group, the compound (IV) is an optically active amino 
add or a lower alkyi ester thereof. Preferred examples of such amino adds include alanine, valine, aspartic 
acid and glutamic acid. 

Shown below is the flow chart for the manufacturing proces of this invention. 
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Hydrolysis 



CH, -CH-NHi 
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(1) 



(wherein R% 1^, R3, R^, and R^ are as defined above; Ph denotes a substituted or unsubstituted phenyl; 
and R^ is a hydrogen atom or a lower-aikoxycarbonyl group). 

Preferred details for each reaction step in the process of the Invention are given below. 
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Step 1 

Compound (II) is prepared by condensation between compound (III) and compound (iV) in the presence 
of reducing agent 

The reaction can be carried out in an organic solvent, such as methanol, ethanol or benzene, using the 
two reactants in nearly equimolar amounts (or with a slight excess of either) one of them), in the presence 
of lithium aluminum hydride, sodium cyanoborohydride. sodium borohydride or borane, or by catalytic 
reduction, under elevated pressure as required, in the presence of a catalyst such as Raney nickel, 
platinum/carbon, palladium/carbon and platinum oxide, or by electrolytic reduction using copper or platinum 
as cathode. Of the three modes of reduction mentioned above, catalytic reduction is the most preferred 
because of the ease of operation and higher optical yield. 

The reaction temperature and time may vary depending on the type and quantity of reactants used, tiie 
type of redudng agent, pressure conditions and other factors. However, the reaction is generally carried out 
at room temperature or at elevated temperature, preferably at about 40 to SO^'C, for 1 to 48 hours under 
normal pressure and for a shorter time under an elevated pressure. 

The pressure, if applied, is generally 1 to 100 atm, preferably 2 to 20 atm. 



6 



0 257 787 



The abov6-d6$crlbed synthesis of secondary amines by reductive condensation between a carbonyl 
compound and an amine may be allowed to proceed In two separate steps: dehydration reaction (for 
example, by the use of Dean-Stark trap) to form a Schlff base, and reduction of the isolated Schiff base. 
The reaction of this step preferentially gives a compound (II) in which the absolute conformation around 
5 the asymmetric carbon bonded to IV Is the same as that around the asymmetric carbon bonded to RS and 
in the compound (IV) used as reactant To be more specific, the reaction preferentially gives R,R-isomer 
or S.S-isomer. 

The final compound (II) of this step, after being Isolated or without being isolated, is submitted to the 
next step in the form of a free base or an acid addition salt. 



Step 2 

A compound (II) obtained in Step 1 can be converted to the con-esponding compound (I) or a salt 
76 tiiereof by hydrogenesis, or by reaction witti tert-butyl hypochlorite followed by hydrolysis. 

Hydrogenesis, which is adopted when in the compound (II) Is a substituted or unsubstituted phenyl, 
is generally effected In a sohfent, such as metfianol or etiianol. by catalytic reduction using a theoretical 
amount of hydrogen gas in the presence of palladium/carbon as catalyst under elevated pressure as 
required. Catalytic reduction is most advantageous In tills case because the final product can be obtained 
20 with a nearly quantitative yield. This reaction Is carried out at room temperature or at elevated temperature, 
preferably at 40 to 80»C. The reaction time, which depends on various reaction conditions, Is generally 1 to 
48 hours under nonmal pressure, and is shorter under elevated pressure. The pressure, when applied, is 
usually from 1 to 100 atm. 

When R8 Is carboxyl or a lower alkoxycarbonyl group, tiiat is. when the compound (II) Is a derivative of 
25 an amino acid or Ite ester, the reaction can be canled out by adding tiiis compound (II) and tert-butyl 
hypochlorite (in nearly equimolar or slight excess amount) to an organic solvent (e.g., metiianol. ethanol, 
ether or benzene) under cooling, followed by addition of base such as an alkali metal alcoholate (e.g., 
sodium etiioxide). This reaction is conducted under anhydrous conditions. 

After removal of the solvent, the reaction product is decarboxylated as required, and brought into 
30 contact with water In the presence of acid (e.g., hydrochloric or sulfuric acid) preferably at room 
temperature. 

The absolute conformation around ttie asymmetric carbon In tiie compound (I) tiius obtained is identical 
to that around ttie asymmetric carbon bonded to R* In the compound (II). whether tfie two asymmetric 
carbon atoms In tiie compound (II) have same or different absolute conformation. 
35 The compounds prepared by tiie metiiod described above can be Isolated and purified by commonly 
used chemical operations, such as filtration, crystallization and recrystallization. 

The optically active benzenesulfonamlde derivatives (i) are useful as antihypotenslve agente and as 
intermediates for tiie manufacture of adrenergic receptor a-btocking agente having a side chain. 
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-CHjCH-NH-, 

klower alkyl) 



at the meta position which are described in Japanese Patent Publications No.11 0665 (1981) and No.1 36561 
(1982). 

The process of tills invention is capable of producing optically active benzenesulfonamlde derivatives 
(I) of high optical purity with higher reaction yield and optical yield, compared wHh tiie conventional mettiod. 

According to tiie conventional metiiod. syntiiesis of one optical Isomer of a compound (I) from 
compound (A-ll) requires six reaction steps (for hydrochloride) or seven reaction steps (for free base), ttie 
overall reaction yield being about 10.5% for tiie former and about 9% for the latter. 

In contrast, the process of this Invention requires only two to four reaction steps to obtain one optical 
Isomer of a compound (I) from a compound (III) (two steps for hydrochloride when fV « Ph; tiiree steps for 
hydrochloride when « Ph; and four steps for free base ^hen FV = Ph). The overall yield, arthough 
somewhat different depending on tiie synthetic route and reaction conditions, is about 51 ,3% for hydrochlo- 
ride and about 43.0% for free base under optimum conditions — a 4 to 5 times higher tiian by tiie 
conventional method. 

In addition, tiie process of ttiis invention gives final producte of high optical purity, and hence tiie optical 
yield Is also very high [up to 99.8%] - see Examples 1 to 3. 
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The process of this invention is simple in operation because of the few reaction steps involved, and still 
higher yields can be achieved by optimum selection of reaction conditions. The reactions involved proceed 
very smoothly even under mild conditions and use of reactants in larger quantities does not lead to drop in 
yield, making the process of this invention suitable for commercial pro duction. 
s Compounds having adrenergic receptor o-blocking effect can be derived from a compound (I) according 
to the reaction given below. 
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CHj-CH--NH, +X-CH-Y-^^ 



I I 



CI- free ) 



CVI) 



10 



R'-^^CH, - CH - NH - C - CH -y 



(wherein R\ R^, R3 and R^ are as defined above; X is a radical 



rIO 
R^ ' 



R< R'> R« 



or a fomiyl group; l^al denotes a halogen atom; R^ R^^ and R^^ are selected Independently firom a hydrogen 
atom and lower alkyi groups; Y is a methylene group or oxygen atom; and R^ is a hydrogen atom or a lower 
aikyl. lower alkoxyl or lower aikenyloxy group). 

The halogen atom Hal may be iodine, bromine or chlorine, and the lower aikenyloxy group R^ is, for 
as example, vinyloxy, allyloxy, butenyloxy, Isobutenyloxy or pentenyloxy. 

The optically active m-(substituted-amlnoalkyl)benzenesulfonamldes {VI I) having adrenergic a-blocking 
effect and useful as antihypertensive agents can be prepared by reaction of compound (I) (In the form of 
free base) with halide (IV), or by reductive condensation between compound (1) (free base) and formyl 
derivative of compound (VI). 

40 it is preferable that the carbon atom to which R^ Is bonded and that to which R^° and R^^ are bonded 
are not asymmetric carbon atoms. If either one of these is asymmetric an optically active compound (VI) 
previously isolated should be used for the reaction. 
When X in compound (VI) is 

45 r1 0 

Hal-C- , 
Rl1 



the reaction Is preferably carried out in the absence of solvent or in an organic solvent (e.g., benzene, 
toluene, xylene, dimethylformamide, dichloromethane. dichloroethane. methanol or etiianol) at room tem- 
perature, at elevated temperature or under reflux, using an equal or slight molar excess amount of 
compound (Vi). 

In some Instances, addition of secondary or tertiary amine (e.g., pyridine, picoline, N.N-dimethylaniline, 
N-methylmorpholine, trimethylamine. triethylamlne or dimethylamine) or inorganic base (e.g.. potassium 
carbonate, sodium cart^onate or sodium bicari^nate) is effective in ensuring smooth reaction. 

When a formyl derivative is used as compound (VI). the reaction may be carried out in much the same 
manner as in Step 1 of the process of this invention. 

The process of this invention will become more apparent from the following Examples. 
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Example 1 



70 



SO, NH. 



CH 



SO2NH 



CHj 0 CH2 CHNHCH-^^ 



CH3 CHj 



HCl-EtOH 



Mc OH 



SOjNHj 



^ CH 



3 O-^^y CHj ciWxH 



CH3 CH3 



• HCl 

IS • 



Method [A] 



A mixture of 1 94.4 g 5-acetonyl-2«methoxyben2enesu!fonamlde. 96.8 g R-( + )-er*methylb0nzy lamlne, 0.8 

20 9 platinum oxide and 4 liters of methanol was subjected to catalytic reduction at 50 to 52**C under normal 
pressure for 20 hours in a hydrogen atmosphere (R/S ratio in the reaction solution: 85^ 5). At the end of 
reaction, the platinum oxide was filtered off, the filtrate was acidified by addition of an ethanolic solution of 
hydrogen chloride, and the solvent was distilled off under reduced pressure. Acetone (800 ml) was added to 
the residue to effect crystallization, the resulting mixture was heated under reflux for one hour, and the 

25 crystals which separated out alter cooling were collected, giving 250 g of crude 2R,1R-2-methoxy-5-[2-(1- 
methylbenzylamino)propyl]benzenesulfbnamlde hydrochloride. Optical purity of tiiese crystals as R,R- 
isomer was 94.5%. Acetone (2.5 liters) was added to the crude crystals thus obtained, the resulting 
suspension was heated under reflux for two hours, and tiie crystals were collected by filtration after cooling. 
This cycle of operations was repeated four times, affording 215 g of crystals with an optical purity of 98.0%. 

30 The crystals were mixed with 80 ml water and 160 n\i acetone, the mixture was brought into solution by 
heating, 1,850 ml acetone was added to the solution to separate out crystals, tiie resulting mixture was 
again heated under reflux for 30 minutes, and tiie crystals were collected by filfration after cooling. This 
cycle of operations was repeated tiiree times, affording 164 g of pure crystals. 
Yield: 53% Melting point: 232-236**C (dec.) 

36 W ^ : +33.5 (c « 1.04. MeOH) 
Elemental analysis (CiftHsCiNaOaS): 





C(%) 


H(%) 


N(%) 


Cl(%) 


S{%) 


Calcd. 


56.17 


6.55 


7.28 


9.21 


8.33 


Found 


56.10 


6.59 


7.30 


9.29 


8.31 



45 



Metiiod [B] 

A mixture of 24.3 g 5-acetdnyl-2-methoxybenzenesulfonamlde. 12.1 g R-( + )-cr-metiiylbenzylamine, 15 g 
SQ Raney nickel (wet) and 500 ml methanol was subjected to catalytic reduction at 50 to 52«C under normal 
pressure for 20 hours in a hydrogen atmosphere (R/S ratio in ttie reaction solution: 92/8). At tiie end of 
reaction, tite Raney nickel was filtered off, the filtrate was acidified by addition of an etiianolic solution of 
hydrogen chloride, and tiie solvent was distilled off under reduced pressure. Acetonitrile (200 ml) was 
added to the residue to effect crystallization, the resulting mixture was heated under reflux for one hour, and 
55 tiie crystals which separated out after cooling were collected, giving 28.9 g of crude 2R,1 R-2-metiioxy-5-[2- 
(1-methylbenzylamino)propyl]benzenesulfonamlde hydrochloride. Optical purity of tiiese crystals as R.R- 
isomer was 98.3%. Water (1 1 mi) and acetonitiile (22 ml) were added to the crude crystals tiius obtained. 
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the resulting mixture was brought into solution by heating, acetonitrile (520 ml) was added to effect 
crystallization, the mixture was heated under reflux for 30 minutes, and the crystals were collected by 
filtration after cooling. This cycle of operations was repeated three times, affording 19.6 g of pure crystals. 
Yield: 51% 

5 

Metiiod [C] 

A mixture of 9.72 g 5-acetonyl-2-methoxybenzenesulfonamide. 4.84 g R-( + )-a-methylbenzyIamlne, 5 g 
70 Raney nickel (wet) and 200 ml methanol was subjected to catalytic reduction at 58 to GO'^C under a 
pressure of 10 Kg/cm^ for 20 hours in a hydrogen atmosphere (R/S ratio in the reaction solution: 92/8). At 
the end of reaction, tiie Raney nickel was filtered off, the filtrate was acidified by addition of an etiianolic 
solution of hydrogen chloride, and the solvent was distilled off under reduced pressure. Acetonitrile (80 ml) 
was added to the residue to effect crystallization, the resulting mixture was heated under reflux for one 
75 hour, and the crystals which separated out after cooling were collected, giving 11.8 g of crude 2R.1R-2* 
methoxy-5-E2-(1-methylbenzylamino)propyl]ben2ene$ulfonamide hydrochloride. Optical purity of these cry- 
stals as R,R-lsomer was 98.2%. Water (5 ml) and acetonitrile (10 ml) were added to the crude crystals tiius 
obtained, the resulting mixture was brought into solution by heating, acetonitrile (220 ml) was added to 
effect crystallization, the mixture was heated under reflux for 30 minutes, and the crystals were collected by 
20 filtration after cooling. This cycle of operations was repeated ttiree times, affording 8.31 g of pure crystals. 
Yield: 54% 

The crystals of 2R,1R-2-methoxy-5-[2-(1-methy!benzylamino)propyl]benzenesulfonamide hydrochloride 
obtained above by methods [A], [B] and [C] were each subjected to high*performance liquid chromatog- 
raphy [column: YM C-Pack A-3Q2 (ODS), 15cm x 4.6mm ID; column temperature: room temperature; mobile 
25 phase: aqueous solution of K2HPO4(1.0g) and KH2PO4(1.0g)/methanol/tetrahydrofuran (65:30:5 v/v); flow 
speed: 1 ml/min; UV detector: X, 285 nm)]. The optical purity of 2R,1R-2-metiioxy-5-[2-(1-methylben- 
zylamino)propylI«benzenesulfonamide hydrochloride showing a retention time of seven minutes was 99.8% 
or higher. 

30 

Bcample 2 
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S0,.NH2 SOjNHa 

<:h30-{J-ch,(:hn«ch-Q • hci ^ch.chOch.chnh. . hci 

^ A mixture of 560 ml methanolic solution containing 28 g 2R,1R-2-methoxy-5-[2-(1*metfiylbenzylamino)- 
propylhbenzenesulfonamide hydrochloride (optical purity: 99.8% or higher) and 2.8 g of 10% 
palladium/carbon was subjected to catalytic reduction at 45 to 50*^0 under normal pressure in a hydrogen 
atmosphere until the theoretical volume of hydrogen was consumed. The palladium/carbon catalyst was 
filtered off. the solvent was distilled off under reduced pressure, and the crystals which separated out were 

^5 washed with acetone, affording 19.4 g of (R)-(-)-5-(2-amlnopropyl)-2-metiioxybenzenesulfonamide hydro- 
chloride. 

Yield: 95% Melting point 276-278<'C (dec.) 
W ^ : -7.1 (c a 1.0, MeOH) 
Bemental analysis (C10H17CIN2Q3S): 



50 



55 



C(%) H(%) N(%) Cl(%) S(%) 
Calcd. 42.78 6.10 9.98 12.63 11.42 
Found 42.82 5.96 9.71 12.56 11.40 
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One milligram of (RH-)-5-(2-amlnopropyl)-2-methoxyl)enzen8Sulfonamlde hydrochloride obtained above * 
was taken In a microtube, and 100 ul of 5% triethylamlne solution in N.N-dlmethylformamide was added to 
dissovie the hydnxhiorfde. To this solution was added 300 ui of MCF reagent (0.1 M solution of (-)-menthyl 
chloroformate In toluene: Legis Corp.), and the reaction was allowed to proceed for 30 minutes with 
occasional stirring. 

The reaction was temnlnated by addition of 50ul methanol, and the reaction mixture was subjected to 
high-performance liquid chromatography [ column: Nucleosyl® 5 Cis, 305cm x 4.6mm ID; column tempera- 
ture: room temperature; mobile phase: acetonitriIe/mettianol/0.01M KH2PO4 solution (50:150:40 v/v); flow 
speed: 1 ml/min; UV detector X. 284 nm)]. The optical purity of (R)-(-)-5-(2-aminopropyl)-2-methoxyben- 
zenesulfonamide hydrochloride showing a retention time of 20 minutes was 99.8% or higher. 



Example 3 

SOjNHj 

>=\ W KjCOj 

CHjO\ >-CH2CH>3H, • HCl 

^-^ I H,0 
CHj 

Method [A] 

(RH-)-5-(2-aminopropyl)-2-methoxybenzenesulfonam[de hydrochloride (20 g) was dissolved in 140 ml 
water, and 50 ml of saturated potassium carbonate solution was added. After crystals separated out, tiie 
mixture was stirred at room temperature for two hours, and the crystals were collected by filtration and 
recrystalllzed from 75 ml water, affording 14J2 g of (RH-)-5-(2-aminopropyl)-2^etiioxybenzenesulfbriamide. 

Yield: 82% Melting point 166-1 67* C (dec.) 
[a] : -17.3 (c = 1.07. MeOH) 
Elemental analysis (C10H16N2O3S): 



C(%) H{%) N{%) S(%) 
Calcd. 49.16 6.60 11.47 13.12 
Found 49.08 6.49 11.26 13.02 



SOjNHj 
■> CHaO-^^^CH/EHNH, 

CH3 



Metiiod [B] 

(R)-(-)-5-(2-aminopropyl>-2-methoxyben2enesulfonamlde hydrochloride (4.31 g) was dissolved In 30 ml 
water, 21 g anhydrous potassium cartDonate was added to tfie solution, tfie mixture was stirred at room 
temperature for two hours, and the crystals which separated out were collected by filtration and recrystal- 
llzed from 20 ml water, affording 3.14 g of (R)-(-)-5-(2-aminopropyl)-2-metiioxybenzenesulfonamlde. Yield: 
84%. 
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SO2NH2 

CH3 O-^^CHaCHNHCHaCHzO^^^ 

CHa -HCl OC2H5 

2.4 g of R(-)-5-[(2-arnlno-2-methyl)8thylh2-methoxybenzenesuifonamlde (namely, (R)-(-)-5-{2- 
aminopropyl)-2-methoxybenzenesulfonamlde) and 1.2 g of 2-(o-ethoxyphenoxy)-ethylbromide were dis- 
solved in 120 ml of ethanol, and the mixture was refluxed for 16 hours. The solvent was distilled away, and 
the residue was alkalified with 10 % aqueous sodium hydroxide. The separated oily material was extracted 
with ethyl acetate, and the'extract solution was washed with saturated aqueous sodium chloride, and dried 
over anhydrous magnesium sulfate. The solution was subjected to distillation, and the residue was 
subjected to silica gel column chromatography, eluted with chlorofbrm-methanoi (9:5) to give 1 .5 g of crude 
crystals. 

The crystals were treated with ethanolic hydrochloric acid to give R(-)-5-[2-[[2-(o-etiioxyphenoxy)ethyl]- 
amino]-2-methylethyl}-2-methoxybenzenesulfonamide hydrochloride. 

Melting point. 228-230''C 
Bemental analysis (C2oH29CIN20&S): 

C(%} H(%) N(%) 

Calcd. 53.99 6.57 6.30 

Found 53.90 6.64 6.27 

W. : -4.0" (c=0.35. methanol) 



Claims 

t. A process for producing optically active benzenesulfonamide derivative (I) 
which comprises decomposing m-(2-substituted-alkylaminoalkyl)ben2enesulfonamide derivative (II) 



R»-/~yCH, C 



* R 
CHNH CH< 



(II) 



wherein and R^ are selected independently from a hydrogen atom and Ci-Cs alkyi groups; R3 is a 
hydrogen atom or a CrCs alkyI, hydroxyl or C1-C5 alkoxyl group; R* is a CrCs alkyl group; R^ is a d-CJs 
alkyI, carboxy-(CrC5 alkyl) or (C1-C5 alkoxy)carbonyl-(CrC5 alkyl) group; and R^ is a substituted or 
unsubstituted phenyl, cartxixyl or (CrCs aIkoxy)carbonyl group. 

2. A process according to claim 1 wherein the compound (II) Is obtained by a metiiod which comprises 
reacting sulfamoyl-sulsstituted benzyl lower alkyl ketone (111) 
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S02N< 



(111) 



with optically active, substituted alkylamine (IV) 

H2N-CH<^^' '(IV) 

in the presence of reducing agent 

3. A process according to claim 1 or 2 wherein product compound (I) is further reacted as follows : 

50, N<^' 



R'-^^CH, -CH-NH, + X-CH-y-^^L , 



I I 



( I - free ) 



CVI) 



> R'-^^CH, -CH-NH-C- CH-y-^^ 



I I I 

H* R" R« 



wherein X is 



I 

Hal-C- 

1 11 
R* * 

or a formyl group; Hal Is a halogen atom; R«, Rio and R^^ are selected Independently from a hydrogen atom 
and C1-C5 alkyi groups; Y is a methylene group or oxygen atom; and is a hydrogen atom or a CrCs alkyl, 
C1-C5 alkoxyl or Ci-Cs aikenyloxy group. 

4. A process according to any preceding claim wherein the decomposition is by stereospecific 
elimination of R^-CHrR^ or RSCO-R^ from compound II. 

5. A process according to claim 4 wherein the decomposition is effected by reduction of compound I 
when R^ is phenyl or substituted phenyl. 

6. A process according to claim 4 wherein the decomposition is effected by conversion of compound I 
to the fonn of a Schiff base followed by hydrolysis. 
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